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Abstract 



PROBLEM TO BE SOLVED: To manufacture the subject device without using such fragile parts as a filament and make 
easy the manufacture by constituting an electron emission part of an emitter formed of carbon nano-tubes SmposeTof 
I^PnSJf^ and an electron drawin 9 electrode, and drawing electrons out of the emitter composed of 

SOLUTION. On an electrode 106b formed at an about 3 mm&phiv region in a central part on an upper surface of a 
ceramic ; substrate 106a, a needle-shaped columnar graphite 121 having a length of several mm is S dtsposea with 
12 T^omnn a £i re ? ,0n t Se V° Ward l h6 . direCti ° n ° f 3 flU0reSCent ^rface 104 to thereby form an emiS^^^ 
rtfriSLS ? t P k StrUC i Ure 'u Wh,Ch Carbon nano ' tubes 121 a are collectively oriented in a substantially same 

H,?n ra n2S T TT n I T S ' ng 106d is mounted ' and il is set that 3 mesh part 106e may be apart from an end 
2! ap ite b t y ab0U l°tl mm - volta 9 e is a PP'ied to between the emitter and the housing 106d to concerto 
a h.gh electnc field at an end of the tube to thereby draw electrons and discharge them from the mesh part 106e 
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». 
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v>. 

[0 0 2 11 XTA7/7X 1 0 8ICHU JJ-Ktf 

VI 0 9 a, 109bfc*|lilU y—KtTV10 9a, 
10 8b©jfci«lCl4, #y-KP-Kllla, 11 
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if«r#lB**. 5^-C4 0~6 0 OtftJK 
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[0023] dOttaW^r-f M 2 ltt, Hi 
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4~5 OnmSlK-Cfct). ^OtSfil Mmt-y-Cfc 
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(e) -cfi«s:«j»c^bytJ;9jc, 
*sp3i§fWcHCfc^«ti: v fiS©^5 77>i'bog^A 

[0 0 2 6]Kh.*UJ;5li: > r<D|Ufi(D^Jc*JV^ 
-Ctt. Jj?V-7-/^— ;/l 2 0 a jJ^&Sfttf:/? 
77-f M 2 lSrfgffil 0 6b ktcRgRRtL* *L 
-ttuP)Sr®5 «fc ✓NpSJJ'^l o 6 d&ir^y 

^y^sisi 0 6 a±izmsLvitttmt-rz>^tX'ijy 

— KflW 10 6 SrJ^/Jt Lfc. y 5">a.S|5 1 0 6 e 

5. Z.<t>^f?*?i/jr-[ 0 6dfi v 4KJSaM£) 1 00 
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[002 7] JSU:^ bfc«t 5 t^Stv^Mife^ri, * 
1\ ^-e)5|Hl^F>y — KtfVl 0 9 a, 10 9btrSBE 
£&3$;-tZ>z.t-c uy— KJJ — Kl 1 1 a, 111b 
£tf-LT®Bsl 0 6i/N{ri?^l 0 6 d £ ©rflKltflL 

je&BSfrfc&^^r-Y hi 2 1 f- 

f^iasi 0 6 e «tt»iicffl*-ars. -r&fc»*>, zmmmn 
MmKZfrtx. m-?JkmgPT*>«^y-K««£i o 6 
a*. W777-f M 2 1 tfw-/^;*.— :/i 
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[0 0 3 1] 
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